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(57) Abstract: 



PURPOSE: Provided Is an enzyme produced by a microorganism which decomposes dextran and starch, 
present in the raw sugar of sugar cane and sugar beet, to simplify the sugar making process and 
enhance the quality of sugar by reducing the content of dextran in the final sugar product. 
CONSTITUTION: The preparation method comprises: a step of culturing Lypomyces starkeyi(ATCC 
74054); a step of treating the cultured Lypomyces starkeyi ATCC 74054wlth ethylmethane sulfonate: a 
step of spraying the above treated microorganism and culturing on a plate containing starch, 2~dioxy-D~ 
glucose, blue dextran and agar; and a step of selecting dextranase and amylase with excellent activity by 
the degree of transparency in dextran circle and iodine experiment to obtain Lypomyces starkeyi KDM1 
(KCTC 10026BP). The DXAMase recovered from the above precess has molecular weight of lOOkDa and 
possesses the activity of dextranase and amylase simultaneously. The decomposition method of dextran 
consists of adding 0.1-1 unit/ml of above DXAMase and treating for 10-15 minutes at 30-60deg.C and 
at pH5.5-6.5 initial juice, concentrated syrup or massecuite of sugar cane or sugar beet wherein 3-5% of 
each starch and dextran and 40-60% of sugar are contained. 
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m ai mti^^m dixi^ E]S:n[o\M\± ±E\m\ atcc 7405421 ee^E^oi ^l^□^olAll>:: ±E}m\ kom k o\m 

2g>te 1 si s 2 m^). ^shi ^^oi ^gsi ^oi^ain ^^'si^ ^gsi mj\MB\^ ^mm 

. 01 £i ei^^egf e ssoiiAH ^^nF siii sife ^'r^^^ii^^^ oi^ ^moiiah s£m e:?fAi^' ^ of 

uei □^x|Q| <i^e^ sehm ^mM^Q. ^m, se^s^ s^Am ^ si^ ^^01 m^o\\ m^^^^ ^'^^ 

g^(Pol reading)0|( ^%^m ^Oi ^4=£^ S^BM 4= SiCf. exIOilAI ei:A.E^OH ojs[ ^Ehoj ^^^^ gv ^ ^2%J\h^ £|D1. 

4.5%D[^ m:>\MtlQ^ m^Xi ?XO, aE£[, H^>i:(Brix)S 1000 ppmSi S|^E£fO| ^XH^fe 3¥ (molasses) 21 ^£(purity pol 
nt)^ 1.2-1.4 §ES mO\X\0\ Sfgo| go^ aaj^ g 250 ppm D\^0\ mO\BQ. ^ESI 2^? ^2K)1! CUM^ 5je S^2J 1 R21^ 

mo\X\^ mD\ 1 1 m^H(pound):^F 50il 6HSmW DH^ 6.000 B9\ m:^\m m^o\Ii, g 250 ppm2] e| 

^^^e si^of^ s^ee xnaiof^ HAfai oh^' 3.750 ibsi ^^m sp. ^oixiohu ^oii ?^xlo^^ ss^i xfsoii 2Jo^^ 250 p 

pmO|^^£j ei^^^^e M^^^ ^ 40% :?^^^0| Si^Dj . 750 ppm0l^^2j ^^^^^ %y^sy A\m^^ ^^e£ 15% 0\^^21 

^^ascf. oi^g sjgsi ^d|x^oi sisoii Q!i>:^§hoi eois^^ 3^ gam ai^oi. mE\M oi^sj 

^ a i3f ^cf. 



[a 1] 





iIHyE|(%) 


400.00/es nHyEKus $) 
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0.007 
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0.009 
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0.011 


4.4 


550 0!^^ 


0.013 


5.2 



^m^tL^ SSOIIAI e^^^^ o\0\ WSinrii^ ^21 2^ ^Sl, W^iniii^ 01ldiEil^0!Cll>^(Leuconostoc mesente 

roides)^¥Ei m^BQ. m^h^^m^ X-IISi^bl^ a^2J ^'^^M^^^aaiOF^gKdextransucrase; EC 2.4.1. 5)e Olgo^OI aiMm^Gll ^^ 

j\ m:^^^^Ba\o\M^ M£&(giucose)M ^^o^oi cfsx^iei m^^Q. ^^hzt^m Dii^Eii^omi:^^ m2\ ^^^^ 

m D\^m^ mB\ sigoi af^^^^oii q^oi 2g£ji2. A\m^^ ^m^m :?miu yen. ^'^oii as ^^2j ^i^^oii 21 

5HAi£ sssin. A^g4^=4-:?F ^sia 3fsoii>M£ ^oiya. oi^^oiis ^mjn g§ Afoi2i x\m. :^iS2i mgf. 

^^h^gi'^e^oj ggoii cHo^o^ ^o^M^ ^jxi ^§^4-4^^ xi^n x\B ncH^ »o^ fee Qm mD\ ^S2j sis^ eh^h. o\m:>\\ ^bie 

SIS SSOil £S^3^^ C«¥^^ £^^5^^ ^Al D\^0\\ mO\D\^Li\ A^^4=4^:^^ 48AIZ} 3 0I^^ :'^5£|XI a^n ^^012i:>il £i3 01 

m±^^o\ ^^£101. M^4^4=oii 01 Di ^^x^D[ ^ ^^aa^s m^m a^a^ ai^^^ ch so^siq. gs^oiiAi2i 

2J SS^^fe Mg4-4=M M\^^ ^ Sifi:?|{mill)^ ^jHoj g:?|oHg ^^^s^c^, Aoi oH« pHP^ 5-60111 ^Ml 30-35*0 

0ID1 ^^MM^m mm^ m &2i ^^j^ i52Jqi oi soiiai 8o-9o%:^^ ^goia. cfM^^ ^oia som ^^sisKiime)^ 

:>i pHS 7^ ^goFot iie e^H^Gii o\m ai^m eie::^! e^^Ai^a, pgo^ 5o-80'c(i20F-i70F)oim ^ 

mo\o\ M^m 73isoH2 oi^oii ^§ ^^o\\ mo\D\:>{] ei^gii ai^2j ph^ ^^.^^^^ ph 6.0-70111 est^oioi h^^^^^ 
55£oia. PM^^ Ai^ L4i2i ^s^ai^ih ^^isf^Qi. g^'^^Ej ^dim^ ^^^ai A^g 

2lQ, 01 CEH ei>ie&FO| 2S90i ai^^ ^go| ggol ^OiXj/d §!^gd|A| ^Oil S^^oMl £1°^ ^^^01 A^g 

4^4^oiiAi WL4ioia ^m^m mx^EJio\Dmxl^ 10^ :?^^ol ^^qsip. 

sieOII^ M^4*4- 4-SJ2J 9131ISK)|| AH^4^4-M U¥Sa[ Hg^og g^a(Billet cut)0| <ya£|feG||. 0| M^^^ Ui¥ hzm 

§£S ei^ui^^^Mi u\^m i.^S2j a^se ^eici. ^'^gis u^sei eg^o^ §^ Anr4^4^M 2Aiei :;f^^ i^ssF^e SAiai ^^oii 

^ 621x\ D[^2\ ^^e^oi 5:101 ^^^^£l2iOD1, 12 X^^^ ^Oil^ 350 ppm ^^^^/^^t^iBfix), 24A|2^ ^011^ 750 ppm 

SE§[ 48Aie^ ^dlfe 3200 ppm sj^g Ilfe£2J e|:A.Ee^O| ^^SiSiCf. 

'v^^^^ A^g4^4-M 4^^a^:^ M^mJi\D\ ^:^^^o\ Dm aoi ^^si^ &:^ioih^ ^^21 ^mm d\^^ m^^m 

^e M^^ ^ M^4-4- 4^^ ^ Se} g^gg Dm SJ :^H<ymOj Af^4^4-2| 4-m^011Ai¥E1 D\^mX\2\ A\2im B^6^^ g^S^ 51 

Dici. nam §21 ni^^4^ 21^ qojoii 2jsh ^^^§»oi s^ei^ ihpiai ^^^o^fe Sfli^i ^^2^s^o^ oioii c:h& chsis 

^':^^afuo^;gl(Ec 3.2.1. ii)fe ^'^^^e ^^mm ^xf^. <y§!^a^ ^ohs^^ m±o\Q. s^&h ^::ii:M^oii 2J6h o^d\^^ ^nm 
E ^^^E^uom^ x^^\m ^ aiMoi §^ 11^21 ^=?m mB[o\ m^im ^ si^pi, n m :?fs ^^im s ei:^Ediuof;gife 

:Chaetomium)e M^o\0\ ^\^m ^r^^(Miles)^ A^2J °'>^Ma|y|>^(DEXTRANEX) E}^ mEOlU. ^D\ jgiM^ g§ g2] g£011Ai£ 2} 

§man ^e si^M§*2i fe£oii£ ^^g6^□^. si e^^oiiAi m^mmDw mss^ ^^aixi 910, a ;3IM2j icS(Novo) 

a.±^ igiy^ai=(Penicillium)HS^ei jgiSHS/H a^2| mm IIA^OIIAI^ J^mm Af^4^4- mm ^mm XHaiom 91^ 

31, 2^30iiAi£ Mgsn sicf. s•>^E^|uo^;gis MeaF^ ^oiiai^ Mg4^4^ S! &^2j S5E::)^ 3^11 m^^M, mm 

mEJ^xm 21 ^soi 2ie ^'±A\m 4= si^ejkse 1, 2 si 3 &^^) Dm Aiaioi sfofxm, g£2i 2/4^^ 2J6h gsoi 
ibf^:hi s^a^ oisoi 91mm se&. ggoi ^oii^ uioii si>,eBiuohfli2i s^oi ^xhshi sfsish 
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6000E2i'^:^ie SiHm^QI 250 ppm 0!^^£| ^'::^Mg,ho| %^^5\0\ 9Ji^ g^. S^O\\M ^a^2^(sucrose)g m^o\^ gSM mm 

^ aib ^ 8oo-25oo^^^/6^^e!QI, 4-3^2^ si^^e m:)\A\d\ii, ^^m mmm:>\\ m^cM mm big m^' a^fs ^'21^0 

3 S{>.e^^^o^^| AJg a^J^ 0H¥ BQ. g|g(raw sugar) ^15 SS°J Si:^:^^ §^°0i( QJE ^^(penalty)M X\mm mQ.D\ 2iOi 

^±mE}uom^ ii^^9\ ^t^im^oi mm\Diu ^^^laisf ol(^^£l^ apioii A\mm ^ sti^m. m^s\ m^n^m m ^9Ji^ 

XI A^^4-4^ s^eoii x-iaitha. ^oi m^'oi qh¥ g^ g:>^o^:)| soii ^oi^^ai. ^:i2foji ins^ s^oiiAi 

^E}UOmj\ ^d^m^m ^mo\^lM^ ^ 15^^ AIZIOI ^fiSIH. CH^S^ ^^^OUAI ^^tHOllAl 2^ 10-12S D\h^2\ A\2}0\ 4ifi£i 

°^ fi^fM UEiy 0ll^^£l2iC:^. SEe.^ ^E: S£2f bs^g i^§:i>iOII>M Jadbi^f CH IT g£ IlBISISia. eilOI:^ieHH(R 

aceland) gSOIIAife g^go^ en a. e^^L^O^X||M xiBl^ail, tHEl A|^^e ?|8H S^jJUH (mill) Oil ^:it^£mo^;gi 

m xHEIohOI e 10^2} fi^M ^^gA|3|I2, s^^^ 5iso| gjjjg sre^^Ej ^CH E]|:±:^M of^Cf. 50% 

o| Q!i-A.eg^hO| if^of^MM ^2Jo^SQ{Mldland Research Laboratories, Inc. "Oextranase in sugar production: Factory experience" 1999. 
http://www.mldlandresearchlabsinc.com/docllb/dexexper. pdf). 

¥^jtH^ D\mD\o\\ x^^ima. ^^^E}L\om^ geis^oi ^oo^ D\mD\m 5H£IW s¥ e^siaiei^ oii^oii mB\ Dm^m 
^oi ^^^Mafuo^jgis xnaimacf. nau. :?^^oil coaf ess ^±9\ ^ oh^^^ 85T3 oi^^oi sioio^ 6ni. ^sh 

^ e:>^&o^l ©sf ^^ti^s^:)!! ges 401 A^i^ee ubisk)! xnaiire ^smoiot £.k::f. ^^i^h^ sie J\m:)\{\ast effect eva 

porator)oii xHdioHi ioooE^ mj\m D\^m S¥ fi^£i^ ^^^^Eiuo^jgisj xHEii.^^ 2ii^^H :;Fifoi:[2. :2x-i[i.^o^ ^<!l^o^^ 24 ppm 

OlCf. mm ^§ :?l2^(Sugar Processing Research lnstitute)2| 3^011 0}^^ ^Oi g^glM A^Se^ A|g msj ^I^^M^ g.^^ire 70- 
75% m:>\ L4j2| 2b-60%2i S^M UEHHSIQ. Se.^ S^fe 1500 MAU0IIA1 400 MAUS i,^ 

^&lo^aU(Clark, M.A.. Edye. L. and KItchar. J. Sugarcane factory trials with dxtranase enzyme, Sugar Journal. Nov. 1997. 20-22 

). 95% D\^2i m^m moim A^gsf^ s§(Aima Plantation Factory)oii Ai£ mmm g^aHS ^lii^amOflllS xHai& HHy 

El 4^e(penalty level) 0|6^^ eir^^^OI i,^:i:6^ase ^eiofSQCMidland Research Laboratories. Inc. "Dextranase in sugar production: F 
actory experience" 1999. http://www.midlandresearchlabsinc.com/doclib/dexexper. pdf). 

mn^mrn mmo\^m cai si^^eamomisi s^^s mz}\mmj\ mmM^ ^o{E: 2d^s\ ai^ x-^§^aB:?^ ^emcf. ^bd\ 2D\i 
9Jim 3¥ mm M?}m 2m^ mD\/sm ^ ai°Hs ai2i. sse. h^'^m ^mm ^ 91d\ mmow ^^^m^uomsi m^m ^cHSfmfeGii 

^0\Q\, mo\ A|^£| 3^ ^S:D\ ffHSOjj X\m A|Zt(retention time)e 91J.\^ M^mt: 3101 d^^^'lT ^0\Q, 

^^mE\L\omm gSIKcrystadizer) 012 B^ilOil 9Ji^ JHfeS □^ All flM (low-grade massecuite; AHr4^4^o»|3[ §E^o»jyoil 

3¥ □^All^M2l ^^>iOii PISH ^^^Mdmofjgi:?^ s^^xi ^oim:?i ^o[o\ mm n\x\^ e:^i£i e::?ioii si^^ELfu 

O^J^ilS \gO\ ^2iP. ^3^5^^^ ^X\^ SHJEJII 8^2^H&t JH^ ^^'^api (low-grade centrifugal) Oil eOi::if^ gsg 
A|^ 4^ 2^SlP(Midland Research Laboratories, Inc. "Dextranase in sugar production: Factory experience" 1999. http://www.midlandrese 
archlabsinc.com/doclib/dexexper. pdf). ^E} i!| A^>^ (Cora Texas) Oil AiSI ^gOII CEfsg ai>:e^|^o^Ill2^ CHMOi 0^^^^0^;g| (amylase) M ^ 

milfS ^Xlb Q^MOI ^oi£l2iCf. 1981\:^0|l 19^01 Ziy A^g^^^^^ AI^M MgofOI ^^^Bl^ AI£:PF ^0| Algg Ef 

¥:?i ^^^^ S5e:?f ^s^xiei aisoiiai ^^i^amo^^giM xiEith ^oii^ s^^^o^ ^sif:^^ oi^cmsm m2im ^ siSiEf. 

Ah:>|2^ ^§0||£ M^sm, ^0| ^^S^^^ Aie @|>^E£fUOF;g|§e ^SOieJ iillU^'eJ(Penicillium)3[ 9ilS§(Chaetomlu 

m)m oiemoj xiissiii. ^mo\m^ ^±^aj^uom2\ ehmoi o)d-i:>ni s^^^'Sf chaf^l^mm ^ii^sn) 2i:?i tni^oii di^oiiai^ 

^'M3|^^¥(FDA)2| o\D\m ^oHl 9Ji^ ^'§0|Q|. U\mO\ Qi^ S30I 01B1?-| AFgo^feGII St^ Xil^^OI SlSlCf. CD£FA1, 

:>! ^:i^^amoF:qi£i ;3i^e ah^^ di^m ^ :?h^oi §^o| sqpsi:^ 4'§oip. 

aiSDfOIAIIf^^ ^Ef9]|0|(Upomyces starkeyi)^ X\^ SXF^ m,S.B^^M ^O^OII g^?J6F:HI OlgSJ^ 91:^. e^OlU m 

^^^o\X\ ^E^Xi SiEf. ^Ol S2^^ ^>::M^o| a-1 ,6-D-e¥^II| dfic^ (a-1 .6-D-Qlucopyranosyl) mmm X\^^ oy^ 

-Si>ie£fUOmi(endo-dextranase; EC 3,2.1 .1 1)2f a-OF^afOF;i3l (EC 3.2.1. 1)S ^ilihm^ ai^Qil. e!>ie£mOF;q|fe mmm 

HD\9\ ojga 3f§011A] ^goMI Mg^ 4^ ^^BiXI Sid. 3 ^1011 gjuoF^giS ^<!i^oF^ OI^M^^ iaiU^ELI 

s(PenictHlum).II}j^'^OfO|Ail:±:(Paecilomyces).OF>^IH^ai::ii(Aspergillus). ¥AF£jg(Fusarium), :^ni5faiOKSpicaria). mi^EI^»die(Verticilli 
um). ^Dj£>^SE.|g (Helminthosporium). 3HSs(Chaetomium) §01 9X11. Ali^o^^ ^SbF^'d-i>i:( Lactobacillus). >^^^S391>i(Strept 
ococcus). ^•blHdl2(Cellvibrio). AhO|£nPKCytophaga),HEIIbl^^EilEL|M(Brevibacterium). ^£EeU:i:(Pseudomonas). 3£|L||S|Ei|£ie(Co 
rynebacterlum). Of>^^^^Ei(Arthrobacter). Meia^^Eiiejg(Flavobacterium) eOl ^E^X^ 

mm 5^ss¥Ei si^^MdmoF^gife ^sh^oi nQx\ ^x\ di^o\. n mm^^ oioimoi ^^s2S|og Mgsii^ioiife 

o\^m SOI s^e ^'^oiEf. 

OIOII ^ ^^SXfMOl 4^eh £|S0JO|Ail>^ ±E}3{m ATCC 7405421 MQ^OI Jqi^SHI. 5^^¥E1 

b °i:i^^£moFXii ^ 0F^'ei0F;gi2i m^m §aioii i;?^ m^a\ ej^^egf ;gi:?igo^ ^:qj c^ojy upye ^eis^ 

a^o^, ^ oioii :?isoK)4 ^sssia. 

^ ^^92J Ol^eS^EI ^^r^gf gSH^OI SJ 0|2j fli^ g^SM ^I^Sffe 310IQ. 
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A^j ojsf g afgoj D|^g« dlSDfOIAll^ ^E}3\\0\ KDM 101 Jl, 2001 \^ 7^ 26^X^^ §[^g5glj¥^ Dl^s S 

^diaOII 4=^^21^ KCTC 10026BPS 4'^£l2ia. 

g^oPi ?i& g oi^eaj jii^ g^gg aisoFoiAii^^ ^ei^iioi atcc 74054M m&m^ bd\u aisomi 

All^ ^Ef^llOl ATCC74054S 0II10||&^SLIIO|M(ethylmethane sulfonate)^ x■^^.!o^fe B^\\i^D\ dig Wt&^5l4IO|^^ x^^\^ Ql^mm S 

gsH @^>iMamo^;^ll2^ o^^^^o^Ill t^^oi ^^^^ d^s^^ sg^s^cf. 
m^m ^'^m^i s ^ssi m.±^ e ^sisi <y^?§[ qi^m^^ei ^::!^^^^L^o^J^ll o^^^^ofJ^l s^e ^aioii d\x\^ mj\ 

100 kDaHl adiOIP. 

aEe^. a^^aPl ?le^ S ^^S a^J^^ ^\^U\0\H\± ±E\3\\0\ KDM 1(KCTC 10026BP)e mZ^o\0\ 3 dHg>^eS¥Ei Sl4^o^01 



^ ^^SOJIAj^ 21Xi E,\IIU}0\M\± ^E|3j|0! ATCC 74054^ #2^^011} gaij^OI ^Qibh ^^o\^ B-l SD^O! All:^:^ ±E}d\\ 

01 KDM ie M^o\91Q. m^^O\^S\ M^A\ ^ ^'^0{\k\^ Oil H Dll E^SMIOI ^(ethylmethane sulfonate)^ A^Se^ S«g eS^OIlf ^ 

A^gmsHU. 01 ^loiis Q^^m «^so) a^s i^f^mu. 

s ^iseh dlSD^olAll>; ^Ef^iioi atcc 740542^ oisi se Me^^oi^oj aiao^ouHi^^ :±:E}3\\o\ ksm 22(1999^ 1^ 29 

KFCC-11077)£ Si:A,e^ gSH^O! ^6^SF°^ £|5Qh0|A|j:^ >^Ef^!0| KDM 1 3f 0^£h:?fXI^ M^M ^^^^ MOi 

S ^^SSJ E.|5□^01Ail^ r^^EI^IOI KDM 1M ^l^o^^ dlSOFOIAjl^ :^EI^|0| ATCC 74054S bH?.^5f^ &:^|: ^\^U\0\M\^ 

±E\9\\0\ ATCC 74054g OilH Oil e^SLilOl xHdim^ BD\\; 011 ^ Oil SHI 01 xHdl^ U\^mm 2-CmM-0-^^^^±, 

g¥si^e^, o\:)[^ sa^sffe MenoiMoii £^g^3 bHg^6^fe b:?!!: ^ M¥ Q£H ^SH °!:±:^^^^o^ 

s^ AHo^ gHH 1^01 3:>ji ^^3^ ^^^'^^m ^^^^}^om Mmm ^\^B\^m mo. 

5i!A^O^|0|^^f e ^^SOll O^B ^ri::^ SJaiSPI ^o\0\ ^ ^\^U\0\M\^ t!^E\3\\0\ KDM ie bH^^t^ DM bH^^^S §5! 

fe^o^3 ^:>i fe^eiie ^^011 sgsm g^Ai^ ei^MEiuonii m^n^ om^om m^m £¥ ^mm e^a. eof^i 

o^. ^1221 afe B^O^SHeHIII^ fl£|£|01 £ie^^^ SXIIS §EH^ ^:HI S^QI ^:?1 lOfSOIIAl tiH^^e«^ SOK ^^(holtow fib 

9r). PEG Sj omiiibHSeMM A^go^01 fe^OI :?^^5^I2. ^^H^^ DEAE-AlliifS22E ^ ^{OEAE-Sepharose column), tlF0|S-eHH(BIO- 
RAD) A-0.5 m^, CM-Aiinf^S^ ^ g (CM-Sepharose column)^ SIH^AI OHH Ef 01 ^ ^ ^ (Hydroxyapatite column)0| A^g D\^o\C}. 

. B^DfsnBHni^^ ^iHDioiiAi<M B^o^S3^H^l. 01^:21^ B^OFsneiinpf A\m 

g ^l5o^ol>Ml^ ^Ef3iioi KDM ^9\ m^M e^^^^fe sg. ssir. ^© oim^ ^i,^e^¥£i g^oi a\s 

^^^^^ g Hhgoj SDS-PAGE^^Oil ^XfiTOI 100 kDa OlSi^CH. fiilM §i^L^a(Phenol sulfuric acid meth 

^ °|Af0110|^b ^6H^ ^ 3^ ^SH^OI ^OIUH^ Jll^AI oir^egiji^ 2go| oi ggoj g« g 

^ ^^SOll D}^ SJMDi|0|^£| S|^MafUOh:^il pH 4.0~7.00il>M, O^^'dfOmi ^^2J 3^011^ pH 3.0~5.50i|Al m^9\ 80%0|^^e 

^jio^s3. ^:Df2jo^ Q•>^^^^^o^;gl gj o^^•2lo^Jill ph s.ooiiai ^aioii ma^ ^xisj^ 5ie ^ej^^ 4 aisia. ae.^. ssoii [^ei 
M s|>^ee|^o^^l sor, o^^^^o^;gl s^g eoisoiiAi aicii ^xim ueilhsiqch. ^:^!lMe}uo^^l s^si 5otc. oF^B^ofJii 
5i 3^ Bot: oioFoii/d sasi 80%M ^xi&M ^ej^^ ^ aisiP. 

^ ^^S^ ^' ^'AlOilOIIAl^ I2fe£ g^OllAl pH. ^£ ^IfOli mB ^ ^AFOilOI^Sj ^31 °I^MEIU0f;3l °J 

^ 60% ^g. 0.5%, 0.3%, S£ 60t:, pH 4.0 ^ pH 8.0 OilAl D\m 0^^' £f 0^;tl|5i 50% ^1^, 0.5%, 

5?^ 0.3%. S£ 40r;oj 3^ pH 4.0 5.5011A], ^£ 80T301|A|fe pH 4.0, 5.5 Sfe 6.501IAi ^mm m2}B\9iQ. 

Ee[. 3^£^ Mm g2!joiiAi g£ ^itoii ^Ahoiioi^ei ^'±mm ^Sa^ ^>lM£}uo^;gl°J 60% ^^g^H. eoicsi s 
^ioiiAi ^311 2i:4t£i2ioo^^ o^^»^^o^xil 60% ^^geH. box^9\ 52joiiAi ^:>i! i^^ge s^eimsin. ^ ^soii cu^ a^i^ 

n 2ia s^e UEm^ s^m si^^^Bfuohjgi 60% s eoroiiAi ^a^m. oF^'Bto^jgi sae 50% 

fe£ SJ 4oroiiAi s^&is^acf. 

E^^. :?!^' fe£oii CEjE e ejA^Diioi^sj ^i^^g* ^ 2^ ^oH^M ^ejef ^31 ^::^^M^}uo^;g| 4.5%^ A^§s^ a^oii 

i CH UEILHSi^Q^^ Of^£fOFJg|£| 3¥ ii^l^'M 4%^ A^gs^ 3^011 m CH UEI^M ^El^^ 4^ 2i2iQ. 

Ea^. Dim ^£ ^ x4£|g01l S a^tSi ^^MdfUOJfll S^M I'l^HS ^01 0,1 ^bdM A^g^fe 3¥ S^OI 0.3%. si^^eg^ 

0.4%. eoTcsi 3^011 eii^egfjij 5jgo| gsHSSOl feMM ^2imaH0t, ei^^eafuoFjgi :?l^o^8^ol 1.0 ^ye AFgo}^ 3^ a 

^01 0.1%. 0.3%. 60*021 3^011 Sgo| ggHS^OI D\m ^2}o\^0. 
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^3^5|o^ ^ .^hgoj QfiA^OilOl^^ e^o] aiSD^O|Ali>i :^Ei3\\0\ ATCC 7405401IAi XllSSjfe m,± ^6H^ - 1.5 U/m£. ^oHs 

- 7.5 U/m«) aCf ^oH^(3,0 UM)2\ S¥ 50%. ^5Hfe(12 U/m«)o| go 52.5% :?fXIH^ JtllSAI ej^M^oj 

mmm ^^^^ Afg§ n ^eoi oh¥ ^oiua. 

oioK ^AioiiM mo\o\ s ^se e m ^ai^io^ ^^msxiei, oioii s ^^s£i 3ae omp. 

^AlOli 1 

eiri^EBmo^xii a on!^^o^;gl n^t^ 5^21 xii^ 

dlSD^OIAII:^^ >^Ef3j(0| ATCC 74054M 0.5% ^^^^^(Sigma Chemical Co., USA)3} 0.1% ^2 ^ee(Difco laboratories. USA)^ i.^^mfe 
5j4iSbHX| 1%011/H 28^^ 4^tL^ dH2>^^^ ^ lOOmmor^ 21^^ ^m^(p^ 7.0)011 ^^^o^^P. 1 AllS ^^5»0i| lOO Oil^'Oil& 

^SL||0|E(ethylmethane sulfonate)S 5^, lOS. 20^Z[ x^d|s^ s ^pg EI2^I«|0|e(io%. w.v)M §:?^a^aD. AilSM eJii^S 

5wog 2SI ^ 2S o^:?^ MenoiMon ^^s^p. 2S oh?f mbiioi^o| Ah*« i% 0.05% 2-p^Ai-D-e¥3s>^, 1.5% op^s s§rm 
^ Slit SHHxis ^saw. o\mB m^^±^^{0A% wM9\ 1% opj^ ^^^&9\ esH ^ae esH 

^•::i^£mOHll2f 0^^'BfOFXII S^Ot ^^^SFSi^Qj o\m EJiS:Q\0\M\± ^EkB\\0\ KDM 10181 SSm^Cf. 

^'AIOII 2 

1%(w/v) ^^(Yakuri Pure Co.. Japan) ^ 1%(v/v) DILil^ S^^SF^ LWbHXj 8 a\ UH?^::>l(Hanil R&D Co.. Korea)0ll 1 

%(w/v) 4^^^ ^mo\ aas Lw bHxioim 48Ai2> ^21 m^o\o\ mmm e.\^u\o\m\± ^&3iioi kom 1 i.5%{v/v)s an bHg^o^ac:^. A\m 

S mx\2\ oPI S 201! UEfUiSioffl, mx\2\ pHfe 3.0 M NaOHM Olg^OI 4,5S ^Xim^oQn ^^-a. 3 0 vvm. 28 

•C, il^^ 250 rpmHS ^XIoFSlCf. 



[H2] 







^£(g/i) 




MgS04-7H2 0 


20 




NaCI 


1 




FeS04-7H2 0 


1 




MnS04- Hz O 


1 




CaCl2 ^HgO 


1.3 




^01^^ 




LW 


KH2 PO4 


3 


(pH 4.5, 28'C) 




3 









48 AIZI ¥ ^£|o^01 ^^e^M Om 50K ^^(hollow fiber)g Olgo^OI 1 2^ ^^6^SI1, PEGS A^go^01 500 

X\ C-\m ^^o[^Q. s.± ^^oH(^ 5 m£-20 mg B^g/m£)e 20 mM eji!L^&gg^(pH 6.4)^^ S^AI^i DEAE-Aiim^2^ ^^MDEAE- 

Bepharose column; 2.5 cm x25 cm)Oj| ^^o\Jl 1.0 M NaCie S^^o^fe 20 mM SE}^ o\^<^ ^^^"(pH 6.0)^^ g^Aj^Cf. ei^^e^FU 

of:^i m^ii!^ o\mB\om m^m e^ii. ofoi:4^H^eMM ^:^^6fol ^^ai^p. 3 m«e 50 mM A^o|^e||0|E ei^hg 

(pH 5.5)^ s^Am Bio-RAD A-0.5 ^§011 silsfoi m iHDioiioi^^ Bso^sD^H^l 5^01 ^^^L^afuomi s^oi sasta. 

^AlOIIOilAI B^M^g BSA(Slgma Co., A-7517, USA)M S^M^S A^g§^ Bradford 0|go^01 595 nmOWM B^SEM ^§6^01 

§^o^SD(Bradford. M. M. 1976. A rapid and sensitive method for the quantitation of microgram quantities of protein utilizing the princi 
Die of protein-dye binding. Anal. Biochem. 72, 248-254). 

□ e^^ HOf^l B^^' ^^Oil SDS(0.5%)2f 2-Di ^'^011 &^{2-mercaptoethanol; 1%)e ^:?^£^ ^. 100"C0ij>M 4^?} x^E\o[0\ M^^mAI 
U Om Laemmli^l ^^SOll EUB} Md|:;^-^5J<y ti1IH(tris-glycine buffer; pH 8.8) ^ 10% MBJ OfB^omFOI H ^'(polyacrylamlde gel) ^^OWM 
aPI9§(sodium dodecyl sulfate-polyacrylamide gel elctrophoresisjo^SQ. S:?IS^O| SS(Coomassie Brillient Blue R-250)^ 
S^o^aIl. ^£19 HD\^ 39i!il{Bio-Rad Af; Myosin 200 kOa. 3-galactosidase 116 kOa. Phosphorylase b 97.4 kDa. S 
3rum albumin 66.2 kDa, Ovalbumin 45 kDa, Carbonic anhydrase 31 kDa. Trypsin inhibitor 21 .5 kDa. Lysozyme 14,4 kDa, Aprotinin 6. 

5 kDa)e B\o\ ^smaa. 

□ aiHD^O|A||>i ^E}91|0| KDM I^^^EI ^^^EiUO\MS^ Ome^Om S^M 2% ^Xf^B ^ 100 kDaOISi:^. 

•=!iAKHioi^af ssmaci. 

^*A|0|t 3 

a±9\ m^n^ e^ssoii CHS^ phsi air 

dH 2.5-7.5 S?|2| 50 mM A^O|^^^|o| e-S>^iHIOI ^(citrate-phosphate; pH 2.5-'3.5). 50 mM EiaiQ Of All El! 01 M (pyridine acetate: pH 4.0 
-5.5), ^ 50 mM oi<^^eSg^ (phosphate buffer; pH 6.0-7.5)0)1 2^^%, 2m^%. ^ ^^^\ ^Aldl 20ilAi eiMDilOj^S 

m^mn 22r:0ilAi 48M2} &^x|s^ ^ °i>iMa}U0fZj|2| OFiJ£f OfjgiSj g^^(Kim. D., ^ Day. D. F.. 1995. Lett. Appl. Microbiol., 20. 
?68-270: Robyt, J.F. and Bemis. S. Analytical Biochemistry. 19. 56-60)e AfgofOi m^m ^SSf^Il. 3 ^3}^ Sf?l H 3011 UEfLHSia. 
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[S 3]' 



dH 


O Ml — » -Si -»- » C» I /O 






— t _ t-4 1—1 vf AJI 


s t-r All 


= cil-UJUrAll 


ALOI PLALTJJ 


3.0 




90 7 




A i i 
41 . 1 


3.5 


1 O.D 




o9.o 


CO o 
DO.O 




R*^ 1 
OO. 1 


1 nn n 




1 nn n 


4.5 


86.7 


88.5 


100.0 


91.3 


5.0 


100.0 


79.1 


98,5 


84.6 


5.5 


95.1 


78.1 


94.6 


79.3 


7.0 


81.2 


48.5 


73.5 


55,8 


8.0 


35.3 


10,8 


42.6 


47.0 



3 40| ^AlOll 20ilA^ SXIIQ a^2J S|>iM£fU0F^| pH 4.0-7.00IIA1, 0^^a^0^J:^| ^^2\ S^Ollfe pH 3.0-5.50IIA1 

21 80%oi^e ^xim^D. ^:^Me}uo^;gl o^^^fo^^ll m^^ ph s.ooiiai ^aioii sich^ sxia^ s^eiir 4- Sisicf. 

014^^ §£l6^^oQ^^ of^Bio^^isj 2% 4^g^ s^e D\m^ M^mo\ g^go^ ^ye se§i. ^^^bi dns 

01g6^01 ^§6^^Cf(Gilbert, G.A. §J Spragg, S.P., "loimetric determination of amylose" in "Methods in Carbohydrate Chemistry"(R.L 
. Whistler, ed). Vol. 4, p. 168, Academic press, NY. 1964; Robyt. J.F. ^ Bemls. S. Analytical Biochemistry. 19. 56-60. 1967; Sumner. J. 
B.. J. Biol. Chem.. 47. 5-9. 1921). 

ej^i^JKModulspIn 3150. Hanll R&D)S S ^A^[}||OI^M ^^^5^01 AFgSh^P. 

^AjOII 4 

^^oj 2e^%. 2^ 2gg%, §^ ^Aldl 20IIAH ^A^0ilO|^:?h ^1?^^ ol<^^ s^^goH« dvdvo^ S^0\\M 1 

5^2} ^^gA|51 ^^o^01 ^^6^aI2. g£ 2.^3^^ Q^^m SSOil 30^2} ^x\m m ^§6^^Ii n 

6PI a 401! UEfLHSia. 



[S 4] 











o^^^^o^3g| 


^':^^£H40^}3l 


o^^d^o^;gl 


4 


14.2 


2.1 


100.0 


100.0 


10 


17.6 


18.8 


100.0 


100.0 


23 


38.3 


41.2 


100.0 


100.0 


28 


58.1 


50.4 


100.0 


98.3 


37 


75.3 


98.4 


96.5 


91.3 


45 


91.6 


99.7 


88.3 


81.2 


55 


100.0 


100.0 


65.2 


53.2 


70 


52.6 


p7.7 


35.3 


37.3 



3 ^'AKiiioi^si eir^eemof^gm o^^£fo^;gi2i m^&: 2¥ 55TcoiiAi 5ICII '^xim UEfmsioDi. «!^:^eemo^xll2^ o^^afoisi s^si 

yAlO!! 5 

n^s Mm g^oii/d pH2f aifoii tue S4: 

^XH, 50% e^, si>^E^ 0.5%, 2^ 0.3%. eiAKiiioi^ 1 uM ^^9\ ^m^m 2}m:^\ mmcn mm 625//^(8o% ^^g^). H20 35/^. 
3i>^^g^(5% gsH) 100/^. 2^(5% eouim ^mBm i2:?hm ^oism. ^01 ^aio« 33f 2121 ph 4. 5.5. 6.5. ^ 82j ^ 

^joii §>fe 0.2M 150/rfM 2| 2| 3:?H4^oii mDmo\ phm dm ^ ^mow mMmo\^i^±^E\uo\M :>i^ 

33 u/m€ 30//^M mjmo\ m ¥ni 1 m^si "teeiiM ^gissm. 40. eo. 8or2i ssEoii/d 10s e^^Ai^p. chssh^^ 
^MOiioi^ ^mm ¥ni2j mmm xiajim ^mm Mgofacf. 

^ ^^:>\ i2:)H2j ^mmhi ^mm §xiai9i:?i mo[o\ iootcohai 3^ m2i J\mo\^ji, item oigsfoi ^^o^^ g/S3f 

2SH(lodlne)e 0Ig5^01 S^oFfe eh^5«L|i e^offe S^2| m91^ Om CHbl ^6He(%)e 

:h 5] 

50% ^g. ei^^eg* 0.5%. 0.3%2| i2j S! agfe^ pHSf g£0||A|5i PgOil §4i2| ^2! 





pH 4.0 


pH 5.5 


pH 6.5 


pH 8.0 




















tot: 


39.0 


9.8 


18.5 


10.2 


13.8 


10.6 


16.3 


12.4 
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50.8- 


13.5 


39.2 


13.6 


29.1 


13.8 


19.6 


13.3 


8013 


41.3 


11.9 


30.7 


12.9 


15.5 


13.9 


30.5 


14.8 



•ate S:Dl a&SJ 5f4^gol) §£(%) 

50% §9!|. ei^^e^t 0.2%, 0.1%, SjAKHIOI^ 1 U/mf >E2J°I B^e^fje e^sUI 9ISfO| ^if 625A<(80% ^ifg??!). H2O 1 
00 fi, Si±mm5% §e!j) 40 Ut. ae(5% g2!i) 20 Mt. MAm SHi gS{8^3^l 2|2f pH 4, 5.5, 6.5, ^ 8°l mmsi 0.2M 2J<ii 

Sg§2!{ 185 SifSJOj 123He ^blSh ^D\Si g^gos arl:S| goH S^g ^SShSII. 3 8^5| a 6011 UEUM 

SiP. 

[S 6] 

50% M^. gj:i:Egj 0.2%, o.i%s) a ^::|g^S■^ pHsj shchiaisi pgoii ai& sisi mmm{%) sfej 





pH 4.0 


pH 5.5 


pH 6.5 


pH 8.0 












Em 




Em 


40 r 


26.0 


94.5 


14.1 


93.9 


14.1 


86.2 


44.8 


79.3 


eon 


34.6 


81.1 


18.4 


81.1 


26.5 


81.1 


49.0 


76.0 


sot: 


35.1 


83.2 


5.7 


82.4 


26.0 


83.7 


46.5 


64.8 



*2^e D\^mm 

a 5 ^ 6011 UEfy ^oi. 50% ^m, ^^^^ 0.5%, Em o.3%2i ^^^amo^m^i ph 4.0 ^ ph 5.5. eo'csf 

sotoiiAi ^2.^^01. o^^^^o^J^|2j ph 6.5 ^ ph 8.0, eox:^^ 80t;oiiAj ^^Jt^m, 50% ^m, 0.2%, Em o.i%2j 

i2j2j 3^ Sii!l::^£fU0^:^ll£| pH 8.0. 60t:2f 80t;0||AH D[S ^2Jt^D\, 0^^^^O^JHI£| §t^^ pH 4.0 ^ pH 5.5. 40\:0il/d 

a. 

^AIOIIB 

eiXI, 50% ^ eiAK}il01^ 1 U/m£ i2j£| EIM:?! ?I6^0^ 625/^(80% ^i^g^). H2O 135/^. 20 mM oJ<^L^^gg^(pH 

5.5) ^50M^m mmB\o\ 3owm ^oiom, ^mm 4or:. eot: ^ 8oroiiAi 15^ m^} ^mM^ am ^mo\\ ^d^^^{5% 10 

0/^(0.5%), 2^(5% pH 5.5) 60a^ (0.3%). AKHI 01^(^1::^ 14 O^jgi Di^^^ 33 U/n)£ 7:■^§^°^j) 30/^« §:?fof04 S ^E) 1 m£0| 
&^^5He aM40TC0f|Aj 10^21 S^eAI^Cf. CHS^H^fe ^lAKHIOl^ ^iM goigf «ji|oj ^ss AfgoFaCf. 

^ ^m^bi ^mm sxiai^pi ?|o^oj ioo'coiiai sm :?^go^aIl. tlc asss eige«L4i E^^o^^ ^^^^^^e s^sm 

. Iodine aa^g S^o| o^s s^^lSh Qm CHdl M§He(%)e ^ H mn^m o\D\ a 701! UEHHStP. 

CfM°^. 60% mm ^ ^A^DilOl^ 1 U/m^ ^^e^li^ ?16f01 mm 750 /^^{80% ^^g^). 20mM e]<y&eg^(pH 5.5) 60 

(^m ^mo\o\ 3Dwm ^mm j^\2\o\ji^ ^oisf g>^so^ eig^HLH 5^go^fe ^r^^^^^sf Em9\ mmm{%)m m n 
m mD\ a 7011 UEfLHSia. 



[a 7] 





^SCC) 




2^ 


50% 


40 


78.6 % 


54.8 % 




60 


71.0 % 


84.4 % 




80 


90.3 % 


36.7 % 


30% 


40 


75.5 % 


58.3 % 




60 


65.4 % 


58.5 % 




80 


69.1 % 


26.0 % 



E 60% mmm^. sorsi 5Ee!0ii/H :?^§r ^:>fi ^±s\?i^d\. o\mE\om s^si 60% sox^si ^^mM 5i:>{| ^±^m m 

yAlOll 7 

^jXi. 50% e!A.eg^ 0.5%. as 0.3%, SiAKHjOj^ 1 UM o|g9| o|5^qj 625/^(80% ^gg5«). eii^:Ee*(5 

^ ge") lOO/rf. 3^(5% ge») 60/«<. 20 mM el6^^gg^(pH 5.5) 185/*^M ^trS^Oi 3D^m ^bl6H2, 2| ^Mdl ^AH)ilO|^(^>t s^iu 

:>\m :>\^^^ 33 u/m* xi^°») 30/iim mDmoi m 1 ^m^m om 40. so. eotisi ^seoiiai los ge^ ygAi^ 
:f. cH^^^^b ^Afoiioi^ ai<M §ois> «n|oj ^nie x-id|sf A^go^s□. 



L^g ^ ^MeSi SX|A|3i:?| 9\o\0\ lOO'COilAl 3m ge^ :>f^3^^J2, TLC yg^Ui e^of^ s^sm 

Iodine g^Qog xiM£i ^2im Qg a:?^^ cHbi mmm{%)m ^ □ spi a soii UEiuig^cf. 
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am°^. 60% s^. 0.5%. 0.3%. sjAfoiioi^ 1 um 5221 e^gsHg o}§:)| ^8^ol 750a«{80% gggeij), oiirie 

^{5% gSH) 100//^, 2^(5% gSH) 60/«. 20 mM ^J<yg^gge!!(pH 5.5) 60utm StfoKM 33H« Sfcl|& 2e flISIoJJDfe &^:?|2^ 



[S 8] 









2^ ^SHM(%) 


50% 


40 


61.7 


65.8 


60 


79.3 


67,5 


80 


53.3 


38.6 


60% 


40 


65.6 


58.3 


60 


87.4 


62.6 


80 


61.4 


32.0 



s 8011/H uEiy msk ^oi. s ^soii cue ^^^^^uofjii 60% ^£ ii eoroiiAi ^s^^Qj^ of^sioFJdi 
50% ^£ ^ 6ot:oiiAi ^ee s^ols^^p, 

^AIOII 8 

D\m ^£011 (»e S!AK)1j0|^£i ^oH^ Sf2] 

eiXi, °|>i^afU0FJ:)|2^ 0F^Ej0h^|2j ^mm ^'0\^^\ ^a^0^ ^i^^g^ ^ A^goHI endo-Si>^M^fL^0^Jg|2^ endo-OF^ 

eiof^iiig o\mmo\ Mmm afSJi n ^3^, eiA.eemoFxiife si:>i:e^:ii^oj a^gg ^¥3:^ 23.4%. o^ol^ ^^£>:(isomaitose) 32. 

3%. ^xi MS 27.5%, g gxi s&3f sxi o^^afofjgife 19.5%. ^^^5^ 8.2%. eeioi2:^ 14.4%, 

^ ^£ Eii^afs^ 8.4%e ^^L^i»^s s^eiofSQ. 

□ g^^, 80% Mm 500 /^{^m 40%), 10% ^^M^L^ 400 //^(^::!^^^ 4%) ^ 33U/rn« ^AfDIIOI^ Xi^^ 1 00 /^(3.3 U/m«)g 
^i.^5^01 IM, 80% §eH 500 Mi(Mm 40%), 10% 450 A«(^rii^e:^ 4.5%) ^ 33U/m£ c!i>,k)||o|^ 50 /rf(1.6 

5 U/m^)e ^i^6^01 2m, 80% geij 500 M^iM^ 40%). g2« 400 /^(SS 4%) 33U/m« ^AKHIOI^ THS gSH lOO /<<(3.3 U/ 
T^)e atfofd 3e. 80% 500 ^(^^ 40%). mm S^h 450 4.5%) ^ 33U/m£ ^AKHIOI^ us §5h 50 /^{1.65 U/ml) 

1 atrmoi 4M ar^t jsisofsa. ois^e ^moiioi^e ai<y ^^21 wihm s^^§^ ^mm A\mm^Q. ^mm aox^owm 10^21 
i^sAi^i ^ looTcoiiAi lo^zf :)\mo\o\ s^si gxiAi^cf. 2^ ^S2i &igoi ^ e}^2«LH gre ^ 



[fi9] 





^5fjM(%) 


4% 


1 


46.9 




1 


0 


4.5% 


2 


34.1 




CHi^ 2 


0 


4% 


3 


19.6 




CH5^ 3 


0 


5!^ 4.5% 


4 


23.2 




CH^^ 4 


0 



H 90iiAi s b^2^ ^01. sl>lee^uo^;g| :?t^e 4.5%^ A^g§^ s^oii m lh s^e UEfLHsi^w. of^'Bfofjgisi 3^ 

4%^ 3^011 ^ Qi UEf^e SfOjav 4. ojsjCI. 

yAioti 9 

Q^S^ ge«Oil 4IOI2ife e!>iEgt3f 2«oj ^£2F SSOil CH^^ m±9\ mm 

n^£2i soHOii ei^Egij)^ g:?^ o\d\ s 103} ^01 ^diam eiA^oiioi^M ^'^^amoFJ^i 0.1 1 u/ 

i« xHdimoi ^ ^^o\\M 1o^^^ &}gAi^i « ioot:oiiA^ 3^2} J\mo\o\ m^m sxiAi^a. 

1011 uEimacF. 



fi 10] 





CHi5 


^A^^)^|o|^(o.1 


SjAFOilOl^d U/ntf) 


0.1% 


625/« 


625^ 


625ui 


5!M 0.1% 


20mM mm 335Mi 


20m M mm 332Mi 


20mM ttilH 305a« 






20/^m 2QMt 








SiAKHIOI^ 3fU 


SIAKHIOI^ 30/*« 
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0,2% 

c] n: 0.1 % 


625/^ 
20mM mlti 315/« 

40/Sg 20 


625//^ 
20mM billi 312a« 

40/SS 20/^ 
SIAKMIOIZE 3Mi 


625/^^ 

#\ — ft J III n t r%r^ ..A 

20mM tHIH 285a* 

40/SS 20/^ 
^A^WIOI^E 30A« 


^^^^ 0.3% 
0.1 % 


^ g 625/^ 
20mM mUi 295/^ 


S!AH}110|2E 3/^ 


^ m 625ui 
20mM tHIH 265/^ 

eomm 2om^ 
s|A^o^lOlZE 30/^ 


0.3% 
0.2% 


mm 625^ 
20mM Diffl 275/^ 


mm 625Mi 

20nnM tHIH 272u^ 
^^^^ 60/2^ 40/^ 
^AhCHIOI^ 3//^ 


m m 625/rf 

20mM bHIH 245/^ 

60/S^ 40/*« 
^AK)il0|^ 30/rf 


^r^Mg^ 0.4% 

0.1% 


^ g 625/<« 
20mM mitl 275/« 


m m 625/^ 

20mM bHIq 272/« 
^^i^^ 80/S^ 20>«« 
^AhOilOl^ 3/^ 


^ ^ 625/^ 
20mM bHIH 245^ 

80/Si^ 20/^ 
^'AKlilOl^ 30/^ 


0.4% 
2^ 0.2% 


^ if 625/^ 
20nnM oim 255/« 


^ if 625/^ 
20mM cHIti 252/^ 
^^^^ AO/U 

^'A^o^lOl^ 3/^ 


m m 625/^ 
20mM WJH 225/^ 
^'^MS^ 80/5i^ 40/rf 
^'AK)ilO|^ 30//< 


0.4% 

0.3% 


625/^ 
20mM bHIti 235/^ 

80/2^ 60/^« 


^ m 625^ 
20mM tHIH 232^^ 

^A^o^Iol^ 3A« 


^ ^ 625Mi 
20nnM bHIH 205/^ 
S!>^e&^ 80/2^ 60Mi 
e!AK}ilO|3 30>«« 


0.5% 

2^ 0.1 % 


625/^ 
20mM bHIH 255/^ 
S!>iEg> 100/2^20^ 


mm 625/ii 

20mM tum 252/^ 
^^^§f 100/Sg 20>Erf 
^AH)i|0|^ 


625/^ 
20mM bHIH 225/^ 

100/2^ 20/^ 

^^A^o^lOl^ 30//* 


0.5% 
0.2% 


625/^« 

ft J LJ 1 TTI 

20mM DilH 235/« 

100/^^40//^ 


m m 625Mi 

ft. 1 LJ 1 ni /^r^r^ 

20mM tHItl 232/^ 

100/Sg 40^"^ 
^A^OilOl^ Sui 


^ m 625/rf 
20mM bHIH 205/^ 

100/a^ 40/^ 
^A^ Oil 01^ 30/rf 


Sj^^e^ 0.5% 
c!rc 0.3% 


625/<^ 
20mM tniJi 21o/« 

lOO/S^eO/** 


m m 625/^ 
20mM Dilq 212/« 
^ri^^^ 100/S^ 40A« 
e|AK)110|^ 3Ai 


m m 625/^ 

0/\M«ili UJ TTJ H OCT 

20mM tn IH 1 o5/« 
^iii^^ 100/Sg 40/^ 
^AH)J|0|^ 30/^ 
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5 1101IA] ^ ^01. ^ a^fe D\mO\\ CHohOt ^oH §£M SOI ^9X^0\ ^MmO\^9\ ^^^EiUO^Ml m ! 

SOI 0.1 AfgSffe 0.3%. e|>^egl 0.4%. 60t)°j S^Oil CfSHj mm gS^HDI ei^^^EimOIEE 

1.0 ^ysi e.'Moiioi>EM AFgo^^ 0.1%, 0.3%. sox^m A\mB\^ ^^^\ ^mm ^ejmacf. 
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e ^ifoMi s^n, s!sm ^^^^^i mm ^Mm ^ o\ue} mm mD^m^i mmm s^ai3i°^ qh 

(57) 

mm^m e]^u\o]m\± ±Ei3\\o\ kdm kkctc ioo26bp). 

aiSO^OlAII^ ^Ef9||0| ATCC 74054M bHS^S^fe 

^:)\ HHg^a £|5DfO|Alli^ ^E\3\\0\ ATCC 74054§ Oil H CHI &^SL|| 01 M (ethyl methane sulfonate)^ X^^]o\^ 

oiiiiDiie^smoj^s adis ai^Me as, 2-p^Ai-o-e¥3s>i, o^^m ^^o[^ Msiioieoii s^sm uH^^m^ & 

^±^^2\ ^^m §£2f ess Mmm mm ^±m^^om2^ oi^Ekom m^o\ e¥ ^^m ^y^^sf^ ^D\\m si^af^ 

aiSOhOIAll^ ^Ef^lOI KDM KKCTC 10026BP)£| ^^S. 

^IS□^0|A||>i :i^Ef9||0| KDM KKCTC 1 0026BP)H£¥EI 114*9 Qi^eamoFJII g 0^^d^O^Jg| m^m EMOW D\X\^ mX\^ 100 kDaSJ 
OllOI^(DXAMase). 

S^&4. 

aiSD^OIAIi^ ^Ef^lOI KDM KKCTC 10026BP). di5D^0|Aij>: >iE}3]|0| ATCC 74054. SEfe dlSO^OIAII:^^ ^E}3\\0\ KSM 22(::»m^Hi^ KFCC- 
11077)21 liHi>*^oS¥E| 5|4^€! Sl^^e^ SoH^M D\X\^ m.±m ag^^fe ^^MM Mm fll^AI ei^^e^^ J||:>1goS Mgoffe g>^S, 

^1141^011 sioiAi, ^:?i mdi^ siAFOiioiEsej ^sh^ o^fe g^a. 
s^s 6. 

«l5i>^0|| 2i01AH. eiAKHIOI^ 0.1 --1 ^^MM ^ SSOj ^t^t 3-50^ s^^^jCH 91^ M^ ^^D^ 40~60%ei 30-601::. pH 5.5 

-6.521 Am^^ £^ Mm^ ^:)\ AI^, S^/SE^ O^A||f|E(massecuite)OII 10'-15M^^ x-|d|oFO^ 0I¥01X|^ ^S^S 
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